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(54) OPTrCAL AMPUFIER FOR WAVELENGTH MULTIPLEX UGHT TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the output from 
the optical amplifier constant independently of a 
multiplexed signal number in the optical amplifier 
amplifying a signal light subject to wavelength 
multiplexing. 

SOLUTION: The amplifier is provided with an optical 
amplifier 1 amplifying a multiplexed signal light to provide 
an output of an amplified signal light, 1st and 2nd optical 
demultiplexers 2, 3 demultiplexing part of the amplified 
signal light and providing respectively 1st and 2nd 
demultiplexed signal lights, the number of multiplexed 
signal lights is detected from the 2nd demultiplexed 
signal light by a wavelength selection section and a 
reference value is set corresponding thereto and the 
reference value and the level of the 1st demultiplexed 
signal light are compared to control the amplifier 1. The 
wavelength selection section is provided with an optical 
switch 6 applying on/off control to the 2nd 
demultiplexed signal by a pulse signal and with a fiber 

grating 8 which reflects a light of each one wavelength with respect to a plurality of wavelength 
bands selectively and provides an output of a selected signal light from its input terminal and 
the both are connected by an optical circulator 7. The signal light having a peak value is 
detected from the multiplexed signal light and feedback control may be conducted based on the 
peak value. 



rr 





Vjr-i 











LEGAL STATUS 

[Date of request for examination] 01 .08.1 996 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAal 7 1 69DA41 0051 397P 1 .... 2002/08/30 



Searching PAJ 



2/2 ^—V 



( 

the examiner s decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2993432 

[Date of registration] 22.1 0.1 999 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japan Patent Office 



http://www1.ipdljpo.gojp/PA1 /result/detail/main/wAAAal 71 69DA41 0051 397P1 .... 2002/08/30 



imB*mmfff (jp) (12) ^ IS !)# |^ ^ ^ (a) 



#PI¥10- 51397 

(43)^18 0 ¥^10^ (1998) 2 H20 0 



(51) Intel." 
H 0 4 B 10/28 
10/26 
10/14 
10/04 
10/06 



F I 

H 0 4 B 9/00 



Y 
J 
E 
S 



m m^m(Dmo ol {± s w s»M\ztet< 





f$ffi¥8-203895 


(71)tiilSA 


00000^37 










(22)tUHB 


¥«8^(1996)8^10 










(72) ^« 





























(54) \mi<D^fm m.^mt^sSMm$>mm 



(57) 

ti^ 1 ai/is 2 o^ii-iigfi^ 5r tfi^j-r ^ B 1 ai/^ 2 ct) 
ti:mt.^2 co^mm^^i)- i>^^mtRmz 



■i 



! - 



K 



i 



II 



a § 



C 3 



i 

1 



1 



(2) ltga^lO-5 139 7 



mum 1 cDj^t^m^^^m i comMm^iz^mt^mi 
a. 

KrlBm2c03feaiKS{±, 

m§es^2co^mm^i:Jvu:x,m^izi*):^>'. jj-^m 
LX 1 ^*«tcSlKWtc^*t Lxx^nm- 

r -f >'^*^^-7^ ^ ^-j^'tzm 2 «Am:^5S^ ^1,1? 
lam2^o^^•ll^^I-^5t5rlwiSA:»3S?(^A^I-rl. t i: i> 
t« l5iE7T-<^N'^^u—7^-< :^^^otffKA:^3SSi'*»4>ai 
:>j 2 ix ^frlESlKfi-^^m 3 <?)AaJ*SIS?^fc:ai:'3-r s 



tmmmmi^-^y^ ^- H^vcoitAmss^^Jw-rsa 

^«'fL$ti/^^a'fbfi-f^^A:ti$ixT. m^mm^ 
m^m^\^xmw,m^±-i\i!,fi-t^^w>^^t . 
mmmm^^<7y-u^^ \.x^^.m^%t:\i^ti^h 

im%i^m^%^mtm.m\>z-^yy'j 'yfLxmim 
mime ] isneb-^ffl^ai^sji, 

Si:. 

Ji&i: i&«ii.TV^I.>r t ^#^i:-ri.»*Jl5lB«co«j* 

HuK4i-iiS A:*! Jc. A:^ ^ MIBSiio^ 
«tc*fUT ljS««tcSitR«tcR«LTA:J3SS^*'4.S 

flfB3Kx^ -y^tcSSKOAaj^jSS^^^^^SiX, H5ifi7 

r 7^ ^ yif\,zm2<7ix^i^m'tiimw.-^ixm 

iBII2£^)^ttfi-f3K^MfBA*SB-?lcA^l-r^ h t 
tc, frlB^r-Y.'N'j/U— x-f >'J?'^OmriBA^J«^*^^»ai 
:b $<x«.MiBStR«#3K*l^ 3 c7)Aa}:;>3^^^t^tb:>3-r S 



(3) 



#13^1 0-5 1 397 



[0001] 

x;Pt-»?A^n7 r •< ( E D F ) 1 

r^2t:ifLiiiij-r?>. aj:'33feJ:-^fci«ofei^>. tine 
€>. B?i5ii&ai:»]-^«il^(iiS8i 3-e«, (v 

r e f ) fcHina«»iE/mE^JttelK5A^^>coai:»]Sffif: 
timL. Vre f t|p|t«Et::^-I.J:-3tCLD|gi5[I] 
SSI 8 5:$lJfflIL. EDF 1 S'VJiA-r^liefflLD 1 7 

[ 0 0 0 2 ] i: i X:hiZ^^^m^tLf~i^m^-ii^ 
X:h^ti^m^. a4<?3^ritT'«. dii^j^tSrt-^J'-ri. 

S3K^T4*<J[zv»^T*63ti6. Vre fi}<-^X'htl 



[ 0 0 0 3 ] EI 5 ci^ 2 <DVt^m^(^m:mmms^<^ 
^k^^^(r>mizm^^m^tLfzytm^ir>h^ iwi^ 

-jTfc'?, ^=^^Lfz^^<D^fs^zm\:-X^<r)^^m\ 
m^ixhtzib. K-n^tifzm.mLt.zX^'f^^lli:^^ 

[0004] 

mmco^. tiiti^^=t-^-r^^^m^t<&^mx';h 
^fzib. mmms. ( v r e f > it^-^x-htm. ^m^t 

i D a}:^33t^^•'7-^^av^3{)^^ 1 1, k Vi 3 
[00051 Cilti. S3t»^^-c1ib--^'«^)-c«^ 

n±iz^ <M.t. V r e f tOtt*^— ^■r'S>fl.{f , 1 Jgfe* 

A:^^^*^ ct O 2 ?ft:lA:ti<o«^co*-*i l iSfeS^v: 0 <r>Sii 
[ 0 0 0 6 ] EI4 ^ /l^:}' $: itja L/C 

fi^-)if,z^t>^x^(7>^-r:^)ur>\i!,:hhmm'rhtz»>. 

'^mi.<^mtf.zi^h-t±Bi-)^-^mm^mx'hhifi. ^ 

-9 LX\^h^m'^m^1x^j:^^m^i,z\mmX'%^j:\^ 

[0007] 2fs:iiBB{i, m^W:^mLtz%mn^mmt 
:h ^-S0Ji»-e^ h i^7.^j^^W3k-rh t ^ swk-r 

[0008] 

nfz§'m.itm^t<x:b^tix . ^^mim^^^ytmrn 
Lxmmm^i:tii:fj-ti>^mi^^t . mmm^<r>- 
&i^mLxmicr,'i^mm^^^iii:h-rhm i (o^^t$. 
^t.mi co^m.m^^t:m i <7i'^m^iz^mt&m 

^^mLxm2c7i^mm^^iii:fTr^m2(^^m^ 

m-r^m^^^miULxmiKm^m^ye^: iii:h-rh».^ 
WR^stb. mm&m^^m2cr>m3^m^^z^t^tr 

^m2<^^^^b^mx.x\.^6. -eLT, mm^m^z 

b±Mmicom^m^^imLx^mms<ommm^ 

[0009] ±ie«figt;t5V>T, IS203Bi-llS^« 



(4) 



10-51397 



[ 0 0 1 0 ] *%Hflc05Sft^«3K«3Mffl3tiii|gil 
u-:? J: 0 . ^ 2 c7)^i-iigff A:ft4|g^t-A:^5-f & 

[00 11 } ^/t. %immt. K-^^ttfzmmt'km 
mmM^yr^j^{,z\ii-n-rh^^^h^^^. 

%%mMhmi.. ^mm^^^m^miz-^yy-'jyi^L 
T f> b - <i ^ *-r -s. ^ ffi L T e - ^ 

^y.-t yi-izyvi-xm^-itiiih^^^vi^x^^^b . ^ 

)VXhzii '0m§m^tP^f>ii>i)^tif>^ibti,1Xtzi&mzM 

!li-ri>WMim-^(^^^^yy'V y-^Lx-^yyv yym 
yyiwsi<^mM:<r>^j:i)^x 1 a^*«-ro h ;^ ^ 



( 0 0 1 4 1 c: ^-c. \i!,m\m^mt. jvvx^mm 

mn^zii r^jvvxm^h-^yy'^) yyn)Vy.<r)^^<r)9 
A^yir-kVmthXo^z-fh:-hi:^X'%h, 
[00151 *»BBiOjSft^fi3te3*ffl5tet&iliSlg<?)* 

m^^^zm\^hfi^^±immtyrM<'h\.x. mx. 

tfl. 5 5Atm^cOfi^tcWtT*i. JtyUb'n^A^D 
[00 16] 

^mz-owx. mm^^x.t£iftMm^zmmth, 

[ 0 0 1 7 1 EI 1 *?6Bfl<0«*^a3e^ffl3ttB*i 

ft^«3tej*ffl3tJi<B^^comicoiisfifi»jr<±, jsft^ 
•eiMv-xxAtcfcv^T. ^w&iwm (lait^i ) CO 

(01CO14) <rif^i\^xw^\,zii->xoH/0¥¥irh 
±XA yf- (I11C06 ) i:1?--^jLlx-:J' (EI1C07 ) 
^^J:-5T7r'fv'^V^'— (01O8) lcA:^3$ 

tc^$it, ^cOiSft^^X?'^^'^' (EliOl 1 ) tJ; 

[0018] m!.^t\.f^&^mz^\^fzwmK ( v r 
e f ) if^wims^ms (0 1 <7) 1 2 ) t i 
-?-coa?p«EtS3tes (0i<^5) Ti^aj^n/:: 

ffi:^j^'<.;i->?piKiai^J-S$iJliP0K (E 1 co i 3 ) (cfc 
[00i9:iai?r#^LT$^ t;:p$HtciKB^-r-S t , 

jams 5 icis^atcs^ ^inx\^h. 
[0020] ^^^.i3y"7^<n%msti\.hlkm,z\i^ )^ 

)Vy.^^^ 1 4 •go'NVPXtca: -pT^HS^iXJt* 

ON/OFF -rSit;^-^ -y ^6*^iESSixTV% 

^x-f ■yf-6*»^>^^l*$i^f^3t^i■^^i7r^>'^'^^ 
[0021] S3tig^^9t;:J: 03tm#ti1|g[«-^t=^ 
§ ix. $ f> lc«g[/mB^8lllI8& 1 0 J: «ffft-^t: 
^:?ix-c . 1 -Si^mz-^'f^^ixjrdi^^^:^ ^y hirh 
ytr^y-^l HzX*)^m.^^tiX\>'^:BWtmL*<tm^ti 

^'m^ixtzmmL\,zmtfzmmmK^m^i 2\,z 

i OS^mffi ( V r e f ) t^Wi'^^tlh. 

mm,s<n\i!,^^±. mm-m.m.m, (vr e f ) 12 



( 5 ) i|tiS¥ 10-51397 



[0022] mefflLD 1 TtfoDie^ji. 

^p7T-f^N' (EDF) 1 5\,z?j^^ixh. itrnmrnw, 
s 1 {i^m^-h-^ummk 1 3*>^>tfoai:>jtc i l 

Dig«||B|Kl 8*^|g|!j$^LT>.^|., CcOLDiglSlMlSSI 

tiijsffl L D 1 7 cosie^taj:^ A^$<iep$ . 

[0 0 23] JICIT. Ij&Ltiyr^^-^^l — x-f 

8 {i3t 7 T ^ V N'co 3 r ioa5:H- , v-^<m.mz 

[0024] iiLhcOii 0 . m9:^M^ixfz^'imi y r 

4j<^u-^^y^izx^x^^izKm^-t. ^-coai 

[ 0 0 2 5 ] <ji:ic, ^mifr>m.m'mt^m%m^ 
aoig 2cosefi0ijt-:>v>TBiBB-r'S . 

[ 0 0 2 6 ] 02{±. *^BBi0^ft^«3fcfKaSffl3fe««i 
[0027] illi2rft¥?^-tS^v:s^cos'Jco 

(02iOl 4 ) (5D>'NVl'X$I|PfcJ;-?TON/OFF-f'& 
3feX>f -yf- (ia2t06) t-if-^j.!^- (ia2c07) 

[0028] 7 r ^ >'iJ''{iSi;R»tRlt§ 

^jy-f/VV:^^!^^ (02(7)1 9) t^ioT-^-^-ry 
■y^^T'J y^m'^ m2<^2 0 ) T'*)-&8iftA i Tt'tW 
2<^2 1 ) , -?-<7>ai:t)*«»J$B9«WTco^^rattW±«7) 

e-i?Jib-^^;^tK[BIS& (112(7)2 2) tiJiOl^ffiS 

tt. eaaisj-^^jffliiHiss (02<7)2 3 ) 

[ 0 0 2 9 ] 112 tcfcviT . ^mm^ 1 »i3fc^i-iisj^r9 
2t^^$ix, ^^.^ixrz~1i\±i(7^1i.±ism><z^fi 



X.^X^i$L^fltz%m^^OYi/OFF-tt%^-( y-f 

[0 0 30] 7r-<>'>Vl-'-7^^ >i/8*-f>^OR9*3tefi 
^Ji. %-^-^a.\^—S>7^irLX^/'m,mSk^'^o 

S3K9^^9tcai:^j$*i,s. S3fe3g^9T«*fttc«im$ 

1 012 J: 0 § hiizmmm-^i-z^Wk^fii,. }vvx%^^ 

1 4*^^t-■S»'^V^;^<±^f:^rU >'^>'^^V^^|%^lIlS§l 

9{3fcA*S^i.. If>'ri;y^^>'-?;u;^^|51ffii9*»^> 
[ 0 0 3 1 ] -?-LT. mmxt<r>m^^^yy'} >y 

L, ^cOtti;'3^t-^'^ailHlS&2 2T'f-i?^aiS:lT 
3 . i mai :'3-«©J«i|5ilS 2 3 i 0 ai:ft*iJffli3!p'fTi5^t 

h . ^fc, 3tii4is 1 <mmmym 1 1 i^i^tfo^jiKT 
[0032] tLhcoa 0 , mM^m-^ tir^^m^^ y r 
9m.^mx\^xw.9miz^\:,i^^ms. ( V r e f > «r 

[ 0 0 3 3 ] $ ^> *^Bjc7)air^^ft3^5gjM^^jg(g 
^B0^3 c7)»fi|5iJtcr>V^TBiQBt--i. . 
[ 0 0 3 4 ] H3{±, *^Bg«a^«^a3Ke3llffl*iti^ 

-?TON/OFF-r.&3feX-f yf- (E13<7)6 ) i:-t^-^ 
a-V—^ (03*07) \,zi.'oXyrA>^{fv~'f<yc^* 
(03(^8) t:A*$ix&. 

[ 0 0 3 5 ] 7 r ><^yv-'T ^ v'/xm.^imzwsk^ 
m^-n-'mmim, m-i<r>i^)(r>Q.p\i\,zi.':,x^ 

rU :xriIISS (I13«7)2 0 ) J; 0:^T«ojSft*^-9->'r 
3C02 2) {cJ: O^im^ix. -ecOffi^tCPUJiS^iift 

\i!,-)j-^mmm'^x'^n. \^mm^ix. m.mmm<^ 
[ 0 0 3 6 1 § htiznm.zwmth t , i 

m]^^ziii:fj^ixh. id-:^<i^t;i^x^§li 

-r &>'NVl^XiC J; T^^ll^ $iX7t3t«#Sr O N/O F F-r 



(6) 



#I3¥ 10-51397 



[0 0 37 J yr^^<i^U~7--i>'i^8i^{pcr)KM^ 

^EIS&l 0*5«gg$flTV^i., >''?;l'X|fil4Sl4i:-9-i^ 
TO yi/^vi^x^±m^ 1 9(ic p ummm^mtii:fj- 

^|lI8S2 0fc:«ig?Sfl-T±3'9. •9-VTU>'^^|lI»2 0T 

{±«cSE/«s^[Hissi o«^aj:*j*»^.^'^t:<?)^SA n 

10 0 381 b'-c?^tB|BI8&2 2T't-^;^ai*«tTi5 

K2 3{i3*yi«S 1 J=««K§fL. -e-«03KaJ:»3«o^^-fl:*i 
[ 0 0 3 9 ] r^vsVP-T 

[00401 

X^Xi^^i-z^^Lti^mmHiT^i,. 2|s:5|BBiO 
*ti1iilBT'{i, ^r-f^N'^lz-x^ V^^fflUT^* 

}mLrzm^^^'thm^m^^^Mit^ixx\>^^i^ 

^Tt, «»«{cfi-^<0g?ai**t:'#i>J;d{c:^5, 



[011 :^%^(^^9:^m.m^m%mmm.<^m 1 «o 

[02 1 *^HH£0«iS#.S3tfEjMffl3t«<^a<7)|g2cO 

is.^^-tmx'hh . 

«Sr*-r0Tftl>. 

[06 1 *5&HBc0^ft^«3KfE)*ffl3feii1i^«fcfflV^/i> 

[^?#<^i^^Bfll 

1 %m.mmm>^ 
2. 3 
4. 9 

5,10 miTt/s^^iiiK 

6 %XA -y^ 

7 3t1^-^A^—^ 

8 7r>^-'^'i!^^— r^i'^^ 
1 1 

1 2 «i*mEE5fe*llI«S 

13, 2 3 ei!)m:>)-^*iJtW0S& 

1 4 VNVl^x^H 

1 5 x/wt'"^ A^in7 T^^<: (EDF) 

16 »[*J^SiI^«;«fr7 (WDM;«rr7) 

17 lljefflLD 

18 LD|gt!)[sig& 

19 -^-yriiy^^^ypx^HSS 

2 0 -^yrvy^mi^ 

21 Sy^i/^MIIK 

2 2 i^-^mmm^ 

24 CP u«s® a«(aj:^j-^sp(ii8s 

2 5 m^m:y^)i^^ 



[061 



(7) 



#gfl¥l 0-5 1 39 7 



[iSIl} 



i ,1 5 



CD— 



1 1- 



LD 



1 8^ 



1 3-^ 



I 2- 



CD 

8 









^5 












t 



























0 



[1112] 



.1 6 



AM 
CD- 



LD 



23* 



22" 



tun sit 











1 T-^ 


LD 


j 





' 1 4 



r 

2 1 



1 9 



eft ^20 



J 

I 



r1 0 



(8) 



#13^ 10-51397 



[113] 



a — 



4 



1 



1 1^ 



1 



LD 

X 



LD 



2 



mm 



2 2- 



91^0 



. 1 4 



-HZ3 







it 


8 







• 1 0 



[04] 



[B5] 



CD- 



ML; 



1 



± 















LD 







1 3*^ 



—a 



Vrif 









LD 










j 1 8-^ 









r1 S 



1 6 

± 



1 T- 



2—, )fcft* 







AM 








LD 


1 





I 3' 



5^ 



Vref 



(51) Int. CL 6 mm.^ irrtSffi*-^ Fi ms^mmRi 

H 0 4 B 10/17 

10/16 
H04J 14/00 

14/02 



